Globocephaloides wallabiae Johnston et Mawson, 1939, is resurrected as a valid species and is redescribed. G. wallabiae is distinguished from its closest congener, G. macropodis Yorke et Maplestone, 1926, by the spicules (length and tip) and pattern of the bursal rays. G. wallabiae occurs commonly in Macropus dorsalis (Gray, 1837) in north-eastern Queensland, but is also present in Petrogale mareeba Eldridge et Close, 1992 and P. assimilis Ramsay, 1877. By contrast, G. macropodis is found commonly in M. agilis (Gould, 1842) and P. persephone Maynes, 1982 in the Northern Territory and north-eastern Queensland, and occurs incidentally in other hosts, probably as a result of host-switching ((Aepyprymnus rufescens (Gray, 1837), P. brachyotis (Gould, 1841), P. inornata Gould, 1842, M. dorsalis, M. parryi Bennett, 1835, M. giganteus Shaw, 1790 and Largochestes conspicillatus Gould, 1842). This morphological study, with additional host and geographical distributional data, provides support for the resurrection of the species.
Introduction
The genus Globocephaloides Yorke et Maplestone, 1926 (Nematoda, Trichostrongyloidea) includes three recognized species: G. trifidospicularis Kung, 1948 , G. macropodis Yorke et Maplestone, 1926 and G. affinis Johnston et Mawson, 1939 (for redescriptions see Beveridge 1979 , Beveridge et al. 1984 . These parasitic nematodes occur in the duodenum of kangaroos and wallabies (Marsupialia, Macropodidae), causing anaemia, hypoproteinaemia and, in extreme cases, death (Arundel et al. 1977 , Beveridge and Arundel 1979 , Beveridge et al. 1984 . Both G. trifidospicularis and G. macropodis have a wide host range and distribution compared with G. affinis, which is apparently restricted to Macropus dorsalis (Gray, 1837) . The epidemiology and prevalence of G. trifidospicularis in the south-eastern areas of Australia have been investigated based on relatively extensive parasite collections (Arundel et al. 1977 (Arundel et al. , 1990 Obendorf et al. 1991; Webley et al. 2004) . By contrast, little information is available for G. macropodis, which has been reported from northern and eastern regions of Australia (Beveridge 1979 , Beveridge et al. 1984 .
To date, G. macropodis is known to occur commonly in M. dorsalis, M. agilis (Gould, 1842) and Petrogale persephone Maynes, 1982 and incidentally in other sympatric hosts ((e.g., M. giganteus Shaw, 1790 , M. parryi Bennett, 1835 , Wallabia bicolor (Desmarest, 1804 ) (Beveridge et al. 1984 (Beveridge et al. , 1992 (Beveridge et al. , 1998 . Beveridge (1979) placed two species, G. wallabiae from M. dorsalis (Queensland) and G. thetidis from Thylogale thetis (Lesson, 1827) (New South Wales) (Johnston and Mawson 1939a, b) , as synonyms of G. macropodis, because their descriptions had been based on a limited number of specimens using potentially unreliable morphological characters such as total worm length, size of the buccal capsule, length of the oesophagus, position of the vulva and size of the dorsal tooth. In the case of G. thetidis, the host species may have also been misidentified (Beveridge et al. 1984) .
Recently, Fazenda et al. (2009) assessed genetic variation in populations of Globocephaloides using a mutation scanning-based approach and demonstrated that there was a consistent difference in the sequences of the internal transcribed spacers (ITS) of nuclear ribosomal DNA between individuals of G. macropodis derived from M. agilis and those obtained Fazenda et al. 140 from M. dorsalis. These molecular data raised the hypothesis that two sibling species occur in Queensland, G. macropodis in M. agilis and a second species in M. dorsalis. However, a supporting morphological study is needed to determine the identity of the second species. In the present article, G. wallabiae is resurrected and described in full as the second species. Additional host and geographic records are also provided for G. wallabiae and G. macropodis.
Materials and methods
All specimens identified as G. macropodis or G. wallabiae in the collection of the South Australian Museum (SAM), Adelaide, were examined (registration numbers of vouchers are cited in the text). Individuals were cleared in lactophenol and were examined by light microscopy. Only collections containing at least one male specimen were identified to species. Measurements were made with the aid of an ocular micrometer and drawings were made with a drawing tube attached to an Olympus BH2 microscope. In the descriptions, measurements are given in millimetres as the range, followed by the mean of ten measurements in parentheses. Buccal capsule measurements were made on lateral views, including the jawlike structures or battlements (width) and from the base of dorsal tooth to the anterior extremity of the buccal capsule (length).
Selected specimens were examined further by scanning electron microscopy (SEM). Specimens were dehydrated in ethanol, dried in hexamethyldisilasane (ProSciTech, Townsville), mounted on stubs with double-sided tape, sputtercoated with gold and viewed in a Siemens Autoscan microscope at an accelerating voltage of 5 kV.
Results

Globocephaloides wallabiae Johnston et Mawson, 1939 (Figs 1-18)
Syn.: Globocephaloides thetidis Johnston et Mawson, 1939 Description General: Small nematodes, coiled in loose, flat coil; ventral surface on inside of coil. Body without longitudinal ridges or alae, covered by numerous transverse annulations. Annulations extremely fine, close together posterior to level of buccal capsule, slightly wider apart in region from excretory pore to posterior end. Mouth opening oval, slit-like when closed, dorsoventrally elongate. Lips absent; mouth surrounded by 2 lateral, jaw-like structures, joined at dorsal and ventral margins. Each jaw bears 3 finger-like extensions of neural pulp which reach mouth opening. Cephalic papillae seen only in apical views: 2 amphids, 4 tiny conical cephalic papillae; labial papillae not seen. Jaws supported posteriorly by U-shaped buttress-like elevations of cuticle and subcuticular tissues on dorsal and ventral aspects, extending to level of anterior extremity of oesophagus, running anteriorly and laterally. Buccal capsule large, urceolate, with thickened rim at base, thinning markedly anteriorly; walls also thin dorsally and ventrally. Single pointed, elongate dorsal tooth arises from oesophagus; 2 tiny subventral teeth present, not projecting into buccal capsule. Dorsal oesophageal gland opens through apex of dorsal tooth. Oesophagus elongate, clavate, slightly wider at posterior end. Nerve ring encircles oesophagus near anterior extremity. Excretory pore posterior to nerve ring, leading to elongate excretory gland. Deirid small, at level of excretory pore.
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Discussion
Globocephaloides wallabiae was first described by Johnston and Mawson (1939a) from Macropus dorsalis in Queensland. It was stated that this species differed from its congener, G. macropodis, in total length, size of buccal capsule, length of oesophagus, position of vulva and size of the dorsal tooth. However, Beveridge (1979) considered these characters to be unreliable and, in the absence of the type-specimens in SAM (presumably lost), synonymized G. wallabiae with G. macropodis based on the description of the spicules tips ("spoonlike") and the lateroventral ray, which reached the margin of the bursa.
In a recent molecular study, Fazenda et al. (2009) analyzed the genetic variation in populations of Globocephaloides using single-stranded conformation polymorphism followed by targeted sequencing, and determined that there was consistent and significant difference in the sequences of the internal transcribed spacers of the nuclear ribosomal DNA (5% and 7% for ITS-1 and ITS-2, respectively) between G. macropodis derived from M. dorsalis and M. agilis (compared with no variation among individual worms from each host species). In the present study, the posterior and anterior ends of male and female specimens (AHC 45367) from G. macropodis used for molecular study (Fazenda et al. 2009 ) were examined in detail by light microscopy.
Morphological data indicated that the specimens from M. dorsalis (Figs 1-16 ) were different to those found in M. agilis and, since G. wallabiae was first described from M. dorsalis, it was concluded that G. wallabiae is a valid species and is not synonymous with G. macropodis. G. wallabiae possesses longer spicules (0.48 mm), "foot-like" spicule tips, the externolateral ray invariably reaches the margin of the bursa and the externodorsal ray originates from the posterolateral ray, compared with the situation in G. macropodis in which the externodorsal ray originates independently from lateral and dorsal rays. The spicules of G. macropodis (0.41 mm) have a prominent notch on one branch and the spicule tips are ventriflexed, bearing a large rostrate projection.
Globocephaloides wallabiae occurs commonly in M. dorsalis, prevalences of 45-59% being reported (as G. macropodis) (Beveridge at al. 1984 (Beveridge at al. , 1998 , but is also present in Petrogale mareeba and P. assimilis, based on the re-examination of specimens formerly identified as G. macropodis (this study). Its geographical range appears to be restricted to northeastern Queensland (Fig. 19) . In contrast, G. macropodis commonly infects M. agilis in both the Northern Territory and northern areas of Queensland at prevalences of 24-30% (Beveridge et al. 1984 (Beveridge et al. , 1998 and is also common in P. persephone (prevalence 83%, Begg et al. 1995) in the same region (Fig.  19) . G. macropodis has also been reported from Aepyprymnus rufescens, P. brachyotis, P. inornata, M. parryi, M. giganteus and Lagochestes conspicillatus (Beveridge et al. 1984 (Beveridge et al. , 1989 (Beveridge et al. , 1992 (Beveridge et al. , 1998 but at low prevalences (4-20%) and these are probably incidental hosts, due to switching in areas of host sympatry. Although Beveridge et al. (1989) also reported G. macropodis from P. godmani Thomas, 1923 and P. sharmani Eldridge et Close, 1992 only one or two female nematodes were present in collections and therefore it was not possible to determine which species of Globocephaloides was involved in those infections. In the present study, a mixed infection was found with G. wallabiae, G. macropodis and G. affinis in a single M. dorsalis from the Charters Towers area of Queensland. This finding is in accordance with Beveridge (1984) , who also reported mixed infections of G. wallabiae (as G. macropodis) and G. affinis in the same host and geographical region.
Globocephaloides thetidis was initially described by Johnston and Mawson (1939b) based on a specimen (AHC 41218) from Thylogale thetis from New England in New South Wales. Beveridge (1979) also placed this species as a synonym of G. macropodis. Beveridge et al. (1984) also argued that there had been a misidentification of the host. In the present study, the specimen (AHC 41218) was re-examined and it was con-cluded that it was in fact a misidentification of G. wallabiae, and thus G. thetidis is not a valid species but a synonym of G. wallabiae. Although both G. wallabiae and G. thetidis were described by Mawson in 1939 (Johnston and Mawson 1939a, b) , the description of G. wallabiae was published in July and that of G. thetidis in October. The name G. wallabiae therefore has priority. SE micrographs clearly revealed paired amphids and four tiny, conical cephalic papillae situated mid-way along the neural channels, which are clearly visible in lateral views of the head (Figs 17 and 18) . The presence of these papillae has not been reported in previous studies of the genus (Beveridge 1979 , Beveridge et al. 1984 . The neural canals extend anteriorly beyond the papillae to the vicinity of the mouth opening. However, no labial papillae were detectable using either light or SE microscopy.
In the present study, the morphological data confirm the validity of G. wallabiae and additional host and geographical records are provided. Its primary host is M. dorsalis in northeastern Queensland. Re-examination of all available specimens of G. macropodis indicate that, as previously reported, it occurs mainly in M. agilis in the Northern Territory, northern Queensland and Papua New Guinea as well as in P. persephone in northeastern Queensland. Its distribution overlaps with that of G. wallabiae.
